The purpose of the present study was to test directly whether proximal tubular reabsorption of sodium is affected by acute elevations of plasma potassium concentration. In addition to micropuncture experiments during intravenous infusions of KC1 solutions, peritubular capillaries were perfused (17) with Ringer solution containing different K concentrations. The effect of local changes in the composition of the extracellular ionic environment upon epithelial reabsorption could then be measured in free-flow recollections (6) and stopped-flow micropunc ture experiments (8) performed on the nephron segments supplied by the perfused capillaries.
Extrarenal effects of acute hyperkalemia on tubular transport are avoided by this approach.
The results obtained demonstrate that the net movement of fluid across the proximal tubular wall is diminished by increasing the potassium concentration of peritubular capillary perfusion fluid.
METHODS
Micropuncture studies were performed on male SpragueDawley rats weighing 180-3 10 g and allowed free access to water and laboratory chow (Purina, Na 0.2 mEq/g, K 0.29 mEq/g) prior to surgery. The methods of free-flow micropuncture, peritubular capillary perfusion and split-droplet experiments have been described in previous publications (12, 17). Briefly, animals were anesthetized by an intraperitoneal injection of Inactin (100-l 10 mg/kg body wt) and placed on a thermostatically controlled, heated micropuncture table. A flank approach was used to expose the left kidney, which was mounted with the capsule left intact in a Lucite dish as previously described (12). Surgical fluid loss was replaced by 0. 10 ELM K solution. TF/P inulin concentration ratios during microperfusion of capillaries were significantly lower than during initial collections when the capillaries were normally supplied with postglomerular capillary blood (P < 0.025). SNGFR was significantly smaller (P < 0.01) during capillary perfusion with 10 mM K solution. The average transit time was not different in the two conditions (P > 0.45). The absolute rate of reabsorption of fluid to the puncture site decreased from a control value of 11.8 to 8.2 nl/min under experimental conditions (P < 0.005). Several series of split-droplet experiments were performed to evaluate the effect of perfusing capillaries with fluid containing different K concentrations on the reabsorptive rate of proximal tubules, independent of alterations in the glomerular load presented to the transporting epithelium. Table 6 shows the results obtained during control conditions when normal blood flow through the capillaries was maintained. The mean half-time of fluid reabsorption was 9.9 set, in agreement with the results obtained by other authors (8, 9) . The absolute rate of fluid reabsorption averaged 0.059 nlmsec-l mm-l tubular length, a value similar to that reported in an earlier study from this laboratory (17). 
DISCUSSION
The purpose of intravenously loading rats with an approximately isotonic KC1 solution at a rate of only 0.05 ml/min was twofold: first, to increase plasma K concentrations slowly and slightly, thereby minimizing the cardiovascular side effects of acute hyperkalemia; second, to achieve increased K levels without changing significantly the osmotic load delivered to the kidneys. The fact that glomerular filtration rates were not detectably reduced by K infusions makes it likely that the cardiac function of the animals was not severely compromised.
The results of the free-flow recollections indicate that acute intravenous administration of isotonic KC1 solution in amounts sufficient to elevate the plasma K concentration to values ranging from 4.9 to 6.9 mEq/liter leads to a significant depression of proximal tubular fluid reabsorption. The reduction in the absolute rate of reabsorption by proximal tubules amounted to some 32 % of the control rate. In contrast, the fractional reabsorption of sodium by the whole kidney decreased by less than 1%. It appears, therefore, that the modest decree of overall natriuresis observed were performed in which the rats received mw 24.0-amounts of isotonic NaCl solutions equivalent, in rate of 5 220 _ infusion and in the quantity of KC1 administered, to the K-loading experiments.
We were unable todetect a significant Previous studies by Vander (20) have demonstrated that the renal intra-arterial administration of potassium salts leads to natriuresis mediated by a direct effect upon the kidney since it was limited to the infused kidney. The present results confirm and extend this conclusion by providing evidence for proximal tubular inhibition of sodium reabsorption.
On the other hand, our findings differ from those of Maude ( 13), who found no change in proximal tubular fluid reabsorption when the K concentration was increased from 1 to 10 mEq/liter in the external medium of the cortex slices. We have no explanation for this discrepancy but it should be noted that reabsorptive half-times measured in slices are normally about twice what is commonly found in vivo.
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